Over-expression of the human EAAT2 glutamate transporter within neurons of mouse organotypic hippocampal slice cultures leads to increased vulnerability of CA1 pyramidal cells.
Excitatory amino acid transporters (EAATs) maintain the balance between pathological and physiological conditions by limiting the extracellular concentration of glutamate within the CNS and thus preventing excitotoxic injury. The loss of EAAT2 has been associated with the development of neurological diseases such as amyotrophic lateral sclerosis. It has therefore been suggested that the over-expression of specific EAATs may provide some degree of neuroprotection. However, the inability to isolate and study the function of the different EAAT isoforms in a cell type-specific manner has made it difficult to determine the exact contribution of individual EAATs toward neuroprotection or neurodegeneration in the context of excitotoxic injury. To address this question, we transduced hippocampal slice cultures from 1-week-old C57B/6 mice with recombinant adeno-associated virus carrying an EAAT2 gene expression cassette. EAAT2 gene expression was driven in neurons with the neuron-specific enolase promoter. Using this model system, we were able to induce a significant increase in the expression of functional EAAT2. Consequently, a significant increase in CA1 neuronal damage was observed in slices over-expressing EAAT2 in neurons following an acute exposure to exogenous glutamate. These data suggest that the increased expression of EAAT2 within neurons may contribute to neurodegeneration.